9 Atmospheric pCO 2 concentrations have been estimated for intervals of the Eocene 10 using various models and proxy information. Here we reconstruct late middle Eocene 
5
The stomatal ratio method is a semi-quantitative method of reconstructing pCO 2 88 concentrations under certain standardizations. An example is the "Carboniferous 89 standardization" (Chaloner and McElwain, 1997) , where one stomatal ratio unit 90 equals two RCO 2 units:
92 and the value of RCO 2 is the pCO 2 level divided by the pre-industrial atmospheric 93 level (PIL) of 300 ppm (McElwain, 1998) or that of the year when the nearest living 94 equivalent (NLE) was collected (Berner, 1994; McElwain, 1998) :
96
The estimated pCO 2 level can then be expressed as follows:
×C (e) × SD (e) / SD (f) or C (f) =0.5 ×C (e) × SI (e) / SI (f)

98
where C (f) is the pCO 2 represented by the fossil leaf, and C (e) is the atmospheric CO 2
99
of the year when the leaf of the NLE species was collected (McElwain and Chaloner, 100 1995, 1996; McElwain 1998 The SD and SI data of the adaxial sides of N. motleyi leaves are presented in Table   223 2. The SDs and SIs average 62.28 mm -2 and 3.30 %, respectively. However, the SDs
224
and SIs data of the abaxial sides, summarized in Table 3 reconstruction results are537.5 ± 56.5 ppmv (Table 6 ) and 496.1 ± 35.7 ppmv (Table 7) 271 based on the adaxial and abaxial cuticles, respectively. Based on the combined SD of 272 both leaf sides, the pCO 2 result is 519.9 ± 35.0 ppmv.
273
The partial pressure of CO 2 decreases with elevation (Gale, 1972 For modern Nageia, we find that SD decreases as atmospheric CO 2 concentrations 296 increase, but that SI does not. Generally, SI is more sensitive in response to the 297 atmospheric CO 2 concentration than SD (Beerling, 1999; ). However, the 298 reverse case has been observed for some flora. For example, Kouwenberg et al. (2003) 299 reported that SD is better than SI in reflecting the negative relationships with CO 2 in 300 conifer needles, accounting for the special paralleled mode of the ordinary epidermal 301 and stomatal formation. Although Nageia is broad-leaved rather than needle-leaved, it 302 also has well paralleled epidermal cells. remarkably consistent with each other since the Eocene (Fig. 6 ). Fig. 6 level, while the one based on the stomatal ratio method of 537.5 ± 56.5 ppmv is
360
within the variation range of 500-1000 ppmv, which is closely consistent with the 361 pCO 2 changes over the geological ages (Fig. 6) are from the supporting data of Beerling and Royer (2011) and references in Table 9 . The lower 720 blue star shows the reconstructed result based on the regression approach. The higher one presents 721 the result of stomatal ratio method. 722 Note: x-mean; σ-standard deviation; s.e. -standard error of mean; n-numbers of photos counts (400×); t･s.e.-95% confidence interval. pCO 2 -the result based the regression approach; C (f) -the result based on the stomatal method.
